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Abstract 
 
Soybean is one of the most important sources of protein all over the world, in its crop technology, the biggest 
problem in yielding is the weeds. Weeds are uncultivated, economically unprofitable plants that compete with crop plants 
from emergence to harvesting, affecting harvest production and quality. Since in Romania the crop area to which 
conservative tillage systems are growing, it is necessary to analyze their impacts and the degree of enrichment. The data 
from the researches carried out during the period 2013-2018 show that the number of weed species existing in the case of 
application of the minimum tillage systems is higher, especially of the perennial species, than in the case of the classical 
tillage system, in the minimum tillage system being determined and species not normally encountered in agricultural 
crops cultivated in Transylvania Plain. 
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1. Introduction 
 
Weeds represent a group of uncultivated, 
economically unprofitable plant species that compete 
with cultivated plants for water, heat, light and 
nutrients from emergence to harvesting [5], thereby 
affecting crop production and quality. Most weeds 
have a better adaptation to climatic and soil 
conditions compared to cultivated plants, their roots 
grow at a much faster rate and have a high absorption 
capacity of nutrients and water. 
Soybean is one of the most important sources 
of protein all over the world, in its culture technology, 
the biggest problem in making production is weeds. 
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Reduction of soybean production due to weed 
infestation ranges from 20-77% and depending on the 
type of soil, season and intensity of infestation [6]. 
For agriculture, the main consequences of the 
re-enrichment are the reduction of crop yields and 
their quality and the increase in production costs, so 
it is important to keep below the economic threshold 
of invasive pests by integrated management.  
Achieving integrated management of weed 
control in crops requires developing preventive and 
curative measures of short and long term and 
conducting studies regarding the interaction of 
species of weeds with crop plants. 
Conventional soil cultivation practices also 
influence the composition of species in the 
agricultural plant community [1].  
Since in Romania the crop area to which 
conservative tillage systems are growing, it is 
necessary to analyze their impacts and the degree of 
enrichment. Most research carried out so far shows 
that the minimum tillage systems result in an increase 
in the incidence of weeds [4]. 
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2. Material and Method  
 
The research was conducted during 2013-
2018 at Agricultural Research and Development 
Station Turda, located in Transylvania Plain.  
We analyzed the dynamics floral 
composition, the degree of weed growth by 
determining the number and spectrum of weed, the 
weight of the weed species, the species problem for 
the culture of soybean determining the fluctuations 
weed specific to the six-year study and yield of 
soybeans (kg/ha). 
The experiment was conducted between 
2013-2018 years, at Agricultural Research and 
Development Station Turda (ARDS Turda) 
situated in Transylvanian Plain, on a faeozem 
vertical soil with neutral pH, loam-clay texture, 
humus medium content, good phosphorus and 
potassium supply.The soybean was sown with a 
distance of 18 cm, with the Gaspardo Directa 400 
seed drill at 65 g.s./m2. The soybean variety used 
was Felix. 
 
After sowing, treatment with Sencor 600 SC 
(0.35 l/ha) was performed in the two systems. In the 
soybean crop growing season control of 
monocotyledonous and dicotyledonous weeds was 
performed with Pulsar (1.0 l/ha), of 2017 was used 
Corum (1.9 l/ha) and Agil (1.0 l/ha) in weed rosette 
phenophase. To protect the soybean culture against 
the red spider (Tetranicus urticae), the Omit 570 
EW (0.l/ha) insecticide treatment was performed 
and with the Ridomil Gold MZ 68 WG (2.5 kg/ha) 
fungicide was treated the Peronospora 
manshurica. The obtained results were statistically 
processed by the variance analysis method and the 
lowest significant difference was determined - DL 
- (5%, 1% and 0.1%) [8]. 
The thermal regime (Table 1) and 
precipitation (Table 2) of the vegetation period of 
the soybean crop shows a high variability in the 6 
years studied years who have been reduced 
precipitation and year in which the amount of 
rainfall was normal or in excess with a high 
uniformity with regard to their distribution. 
Table 1. Termic regime at ARDS Turda, 2013-2018 
 
Years/ 
Mounth 
Average air temperature  (oC) Year 
averag
e 
I II III IV V VI VII VIII IX X XI XII 
2013 -2.4 2.0 3.5 12.3 16.8 19.4 20.9 22.1 13.8 11.2 7.1 -1.7 10.4 
2014 0.5 3.8 8.8 11.4 15.1 18.5 20.4 19.9 16.6 10.8 5.7 1.3 11.1 
2015 -0.7 0.6 5.5 9.6 15.8 19.4 22.3 21.9 17.3 9.7 6.1 0.7 10.7 
2016 -2.8 4.6 5.9 12.4 14.3 19.8 20.5 19.6 17.1 8.3 2.9 -2.7 10 
2017 -6.7 1.5 8.4 9.9 15.7 20.7 20.3 22.3 15.8 11.6 4.9 1.0 10.5 
2018 0.2 -0.3 3.3 15.3 18.7 19.4 20.4 22.3 16.7 12.7 6 -0.9 11.2 
Average 
60 year 
-3.4 -0.9 4.7 9.9 15.0 17.9 19.7 19.3 15.1 9.5 3.9 -1.4 9.1 
 
Table 2. Pluviometric regime at ARDS Turda,  2013-2018 
 
Years/ 
Mounth 
Precipitation - monthly amount (mm) Yearly 
amount I II III IV V VI VII VIII IX X XI XII 
2013 19.8 10.3 57.9 53.3 79.3 86.2 37.6 44.0 57.8 67.8 5.9 3.3 523.2 
2014 51.6 15.5 23.1 72.0 66.2 48.4 144.4 83.8 48.4 67.4 34.2 86.6 741.5 
2015 12.3 20.9 12.8 32.2 66 115.7 52.2 72.2 172.6 45.4 32 6.9 641.2 
2016 25 23.8 47 62.2 90.4 123.2 124.9 91 24.6 152.2 45.3 7.2 816.8 
2017 2.6 19.2 46.1 65.2 65.4 30.6 110.2 36.1 56.2 49.2 30.8 20.7 523.3 
2018 16.7 33.4 40.9 26.2 56.8 98.3 85.7 38.2 29.8 26.8 29.6 58.3 540.7 
Average 
60 year 
21.8 18.8 23.6 45.9 68.7 84.8 77.1 56.5 42.5 35.6 28.5 27.1 531.0 
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3. Results and Discussions 
 
Pedoclimatic conditions and weed reserves 
in the Transylvanian Plain soils are extremely 
favorable for the growth and development of a 
large number of weed species that provide 
significant competition for soybean culture, 
especially in the early stages of growth, when 
soybean culture is very sensitive and the use of 
applied herbicides must be correlated with the 
degree of adhesion [7]. The tillage of the soil by 
turning the fur remains one of the most important 
methods of reducing the number and weed species 
of the soybean crop, with the largest number of 
weeds being recorded in the system with minimal 
works, where the basic work was soil loosening on 
a 30 cm depth with the help of the chisel, without 
turning the soil, because in this conservative system 
the weed seeds meet optimum conditions of 
germination and development year after year.  
The dominant species in this system are 
Xanthium strumarium, Chenopodium album, 
Hibiscus trionum, Polygonum convolvulus, in the 
experimental effectuated by Chețan [2], the most 
common weeds in soybean culture were Xanthium 
strumarium and Hibiscus trionum, annual 
dicotyledonous species. 
 
In the absence of field processing by 
returning the furrow, the most important source of 
weedings is the reserve of soil weed seeds from the 
species that have invaded previous crops in the 
previous years, the degree of soybean culture being 
higher in the spring, this due in particular to the 
adaptation of weeds to heavier environmental 
conditions than crop plants [3], and it is necessary 
to carry out a preliminary herbicide in order to 
avoid a high weed infestation of the soybean 
culture. 
The weed spectrum determined in the two 
variants of soil tillage is quite diverse, comprising 
a number of 17 species (Fig. 1 and Fig. 2), of which 
6 are isolated species such as Amaranthus 
retroflexus, Anagallis arvensis, Delphinium 
consolida, Galinsoga parviflora, Lathyrus 
tuberosus, species encountered in both soil 
cultivation systems only in certain years but also 
the species Tragopogon dubius encountered only in 
the year 2018 in the minimum tillage system (Fig. 
2), while others appear with a high frequency, and 
presence in both soil systems such as Chenopodium 
album, Convolvulus arvensis, Hibiscus trionum, 
Silene noctiflora, Viola sp., Veronica sp. and 
Xanthium strumarium.  
 
 
 
Figure 1. Weeds number in classical tillage system (pl/m2) 
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Figure 2. Weeds number in minimum tillage system (pl/m2) 
 
As regards the weight of the species of weeds 
in soybean, of the 17 species of weeds encountered 
in the 6 years studied, the highest percentage is 
attributed to the species Chenopodium album 
(19%) one species dicotyledonous annual, followed 
by species Hibiscus trionum, Viola sp., Xanthium 
strumarium, in the case of the classical system of 
working the soil (Fig. 3). 
In the minimum tillage system the highest 
share is attributed to the species Chenopodium album 
(18%), a species very common in all agricultural 
crops in this area, followed by the species Hibiscus 
trionum and Xanthium strumarium, but there is an 
increase in the percentage assigned to perennial 
dicotyledonous species Convolvulus arvensis and 
Rubus sp. (Fig. 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. The percentage of weed participation in the classical tillage system (average 6 years) 
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Figure 4. The percentage of weed participation in the minimum tillage system (average 6 years) 
  
The soybean yield is slightly influenced by the 
soil tillgae method, the difference of -36 kg/ha 
resulting from the application of the conservative 
system with minimum tillage being considered as 
significantly negative compared to the yield obtained 
in the classical tillage system (2794 kg/ha), 
considered as a control variant. The climatic 
character of the years 2015, 2016 to 2017 favored the 
increase of soybean yield with a very significant 
positive differences compared to the average of the 6 
years studied, whereas in the years 2013, 2014 and 
2018 climatic conditions were not met favorably for 
soybean culture suffered from the lack of 
precipitation needed during important periods in the 
development of culture, and in this case there was a 
very significant decrease in yiled (Table 4). 
 
 
 
Table 3. The influence of the tillage system on the yield of soybean 
 
Tillage system Yield (kg/ha) Differences (kg/ha) 
Classic (control variant) 2794 cv 
Conservative  2758 0 
LSD (p 5%) 18                                 LSD (p 1%) 90                              LSD (p 0.1%) 201 
 
 
 
Table 4. The influence of the year factor on the yield of soybean 
 
Tillage system Yield (kg/ha) Differences (kg/ha) 
Average year (control variant) 2786cv cv 
2013 2737 000 
2014 2743 000 
2015 3072 *** 
2016 3089 *** 
2017 3035 *** 
2018 2040 000 
LSD (p 5%) 5                                  LSD (p 1%) 17                              LSD (p 0.1%) 108 
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4. Conclusions 
 
Weed spectrum changes depending on culture 
technology applied, in minimum tillage systems 
signaling a larger number of perennial 
dicotyledonous weed (Convolvulus arvensis, Rubus 
sp.), higher than the classic tillage system. 
Soybean yield is very influenced by the 
climatic conditions encountered during the growing 
season of the crop and significantly by the mode of 
soil tillage. 
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